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16 Railroad & Preemption Plan 

The regulation of railroad -highway grade crossings are under the jurisdiction of the ODOT 

commerce and compliance division (includes staff formally known as rail division). Their 

jurisdiction extends a distance equal to the safe stopping distance (SSD), for the posted or 

statutory speed, measured back from the location of the stop clearance line at the railroad 

crossing (OAR 741-100-0005).  See Figure 16-1.  

Figure 16-1 | SSD at Railroad At-Grade Crossings and Signalized Intersections 

 

Because ODOT commerce and compliance division  has jurisdiction within the SSD from the 

stop clearance line, it is important to include them in the scoping project development so that  

SSD Requirements* 

Speed 
(MPH) 

SSD 
(Feet) 

15 80 

20 115 

25 155 

30 200 

35 250 

40 305 

45 360 

50 425 

55 495 

60 570 

65 645 

*When in doubt, contact 
ODOT Rail Division when a 
railroad crossing is located 

within 500 feet of a 

traffic signal 
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there is enough time to obtain a rail crossing order if needed.  See the ODOT Traffic Manual for 

additional procedural  and coordination  information  related to rail crossings. 

16.1 When is Railroad Preemption Needed? 
Railroad preemption is required if a traffic signal has an approach located within 215  feet of a 

railroad crossing as per the ODOT Traffic Signal Policy and Guidelines .  See Figure 16-2.  

Depending on the site-specific circumstances, railroad preemption may be desirable for an 

approach located further than 215 feet from a railroad crossing  (e.g. high volume approach with 

queues routinely reaching or exceeding the rail crossing, high percentage of heavy/long  trucks, 

etc.).  See section 16.1.2 for additional information  on evaluating preemption and other traff ic 

control devices when the rail crossing is located further than 215 feet. In these cases, the need 

for preemption  will be determined by the field diagnostic review.      

Figure 16-2 | Railroad Preemption Distances 

 
 

NOTE: Failure to coordinate with the ODOT commerce and compliance division  can result 

in excessive delays to your project schedule. 
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16.1.1 Verification of Railroad Interconnection at 

Existing Traffic Signals 

TransGIS can be used to determine if an existing signal is interconnected. See Figure 16-3.  

ODOT commerce and compliance division also stores this information in its rail crossing safety 

system database.    

Figure 16-3 | TransGIS Rail Crossing Information  

 

  

"ÓÐÊÒɯÖÕɯɁÙÈÐÓɯÊÙÖÚÚÐÕÎÚɂ to 

display the icons 

Rail crossing icon ɬ use identify features (i) 

button to get specific info about this crossing  

  

If the crossing is interconnected to a traffic signal, the TSSU ID 

information line will show either: 

1. A TSSU ID number (for state owned or maintained signals) 

2. ñLocal agency owned & local agency maintainedò text 

If it is not interconnected, the TSSU ID information line will be 

blank: 
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16.1.2 Evaluating Preemption and Traffic Control 

Devices at Rail Crossings Further Than 215 Feet From a 

Signalized Intersection 
The potential for queues to extend to or go beyond the tracks, which can lead to vehicles 

inappropriately stopping on the tracks, is the main concern to address for tracks located further 

than 215 feet from a signalized intersection. A traffic queue analysis should be conducted by 

region traffic. If the potential is low ( the traffic  analysis shows that the 95th percentile queue will 

not extend to tracks), addit ional treatments should not be necessary. If the potential is medium 

(the traffic analysis shows that 95th percentile queue will extend to the tracks, but the 50th 

percentile queue will not) additional treatments may be desirable. If the potential is high (traffic 

analysis shows that 50th percentile queue will extend to the tracks), additional treatments should 

be considered.       

Rail crossing that are located more than 215 feet from the signalized intersection are typically 

not well suited for interconnection as it will take a considerabl y long VCOI phase (track 

clearance green time) before a vehicle stuck on the track will be able to move forward and clear 

the track.  We generally want to limit the VCOI track clearance green time to 20 seconds 

maximum  as this works within the typical  time frame the rail owner uses for activating the 

simultaneous railroad input  (which activates the VCOI phase).  FRA requires this input is active 

a minimum of 20 seconds before a train arrives in the crossing, with  most rail owners 

programing this input between 25 to 35 seconds before a train occupies the crossing.  VCOI 

track clearance green times in excess of 20 seconds are undesirable as it pushes both the 

simultaneous railroad input and  the advance preemption railroad input (used to activate the 

PCOI phase) further out which can result in less consistency of the input timing and also be 

prohibitively  expensive. As such, rail owners strongly prefer that all inputs are activated within  

55 seconds or less of the train occupying the crossing .     

Due to the issues described above for interconnecting a traffic  to a rail crossing located more 

ÛÏÈÕɯƖƕƙɀɯÈÞÈàȮɯthe recommended treatments (alone, or in combination) listed below should be 

considered first to address any queuing concerns.   

Recommended treatments:  

¶ Grade separation 

¶ Signal timing, phasing and/or intersection geometry modifications that prioritize 

queue reduction on the approach leg with the rail crossing (e.g., removing split 

phasing, adding overlap phasing, modifying lane use, adding PPLT, adjusting max 

green times & gap timing,  etc.)   

¶ Extra wide shoulder just beyond the rail crossing to function as an escape route for a 

vehicle stuck on the tracks when the queue ahead ÊÈÕɀÛɯÔÖÝÌ 
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¶ Static DO NOT STOP ON TRACKS signs (consider overhead mounting, or an 

additional supplemental sign on the left hand side for more conspicuity)  

¶ Illumination of the rail crossing  

¶ Dynamic envelope pavement marking  

¶  ɯɁdo not stop on tracksɂ PSA and enforcement campaign 

Other treatments to consider if an adequate trial of the above treatment(s) has failed to reduce 

the frequency of vehicles stopping on the tracks, or if the potential for queues is high (n ote: all 

treatments below require STRE operational approval) : 

¶ Flashing beacons on a static DO NOT STOP ON TRACKS sign, or a PTR DO NOT 

STOP ON TRACKS sign that is activated by detection of queued vehicles.  Operated 

via a traffic signal controller cabinet.  

¶ Queue cutter signal (operates independent of the downstream traffic signal and is 

trigger by detection of queued vehicles).  Operated via a traffic signal controller 

cabinet. 

¶ Use of dump detection at downstream traffic signal.  

¶ Interconnection with downstream traffic signal.  
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16.2 Field Diagnostic Review 
The field diagnostic review is required by the ODOT commerce and compliance division to 

determine the appropriate traffic control devices for the crossing and produce a rail crossing 

order.  This will occur early in the design process (project scoping or prior to DAP plans) , and is 

coordinated by the ODOT commerce and compliance division .  The review will typically 

include the following members:  

¶ Project team leader 

¶ ODOT commerce and compliance division  representative 

¶ Railroad company representative 

¶ Region traffic signal operations representative  

¶ Construction representative  

¶ Designers (signal, roadway, and others as needed) 

The field diagnostic review team will meet on -site to determine the required safety upgrades to 

the railroad crossing.  The findings from the field diagnostic review are the starting point for:  

¶ Identifying design constraints and work to be done ; 

¶ Completing  the railroad -highway public crossing safety application (which is required 

to obtain the rail crossing order from the ODOT commerce and compliance division ); 

and 

¶ Obtaining any region and/or state traffic -roadway engineer operational approvals. 

16.3 Rail Crossing Order 
Each public railroad crossing is required to have a rail crossing order.  Rail crossing orders are 

issued by the ODOT commerce and compliance division  and authorize the alterations to the 

grade crossing.  Private crossings are not regulated by the ODOT commerce and compliance 

division  (except for the STOP sign and PRIVATE CROSSING sign as per OAR 741-115-0060) 

and therefore do not typically require a rail crossing order.  The majority of projects involving 

railroad crossings will require a rail crossing order to alter the subject grade crossing.  New at-

grade crossings are rarely approved by ODOT commerce and compliance division  because state 

law directs ODOT t o eliminate railroad crossings at-grade, wherever possible.  Grade separated 

railroad crossings are strongly preferred by the railroads and ODOT.   

Rail crossing orders contain specific requirements related to the 

installation, operation and maintenance of the traffic control 

devices, roadway geometry and roadway features.  The rail 

crossing order must be completed prior to PS&E. In order to obtain 

a rail crossing order, a railroad -highway public crossing safety 

application must be completed and submitted to ODOT commerce 

and compliance division .  This application is typically done by the 

project team leader or designer, with assistance from the ODOT 

commerce and compliance division .   

NOTE: Failure to 

comply with the rail 

crossing order is 

AGAINST THE LAW. 
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Existing rail crossing orders can be accessed at the following websites, or by contacting the 

ODOT commerce and compliance division : 

Internet site:  https://ecmnet.odot.state.or.us/railordersearch/  

IntrAnet site:   https://ecmnetintra.odot.state.or.us/railordersearch/   

16.4 Railroad Utility Permits 
If any signal equipment crosses over or under the railroad right -of-way, the railroad requires a 

utility permit.  This permit is separate from other construction permits that the contractor must 

obtain as per standard specification 00170.02 and the rail crossing order .  It should be obtained 

as early as possible in the design phase (prior to PS&E) to avoid unnecessary delays during 

design and construction.  Follow all design requirements stated in the permit.  

Typical signal work that triggers the need for this permit includes conduits for detection, traffic 

signal interconnection and/or railroad interconnection.   The signal designer should contact the 

state utility and railroad liaison for assistance in obtaining this permit.   

Contact:  State utility and railroad liaison 

  Nicole  Frankl  

  503-385-6594  

E-mail : UtilityandRailProgra@odot.oregon.gov  (note: the ɁÔɂɯÐÚɯÐÕÛÌÕÛÐÖÕÈÓÓàɯ

ÔÐÚÚÐÕÎɯÐÕɯɁ×ÙÖÎÙÈÔɂȺ 

16.5 Railroad Preemption Operation 
.#.3ɀÚɯÚÛÈÕËÈÙËɯÍÖÙɯÙÈÐÓÙÖÈËɯ×ÙÌÌÔ×ÛÐÖÕɯÐÚɯÊÖÔ×ÙÐÚÌËɯÖÍɯÛÏÌɯÍÖÓÓÖÞÐÕÎɯÚÌØÜÌnce: 

1. Pedestrian clear-out interval (PCOI) 

2. Vehicle clear-out interval (VCOI)  

3. Return to normal operation 

The rail diagnostic team determines the type of preemption operation and necessary traffic 

control devices to accommodate the desired operation.  The road authority may submit an 

engineering study to the state traffic roadway engineer to request a deviation from the 

standards. The state traffic roadway engineer in consultation with the ODOT rail crossing safety 

manager may authorize a signaled intersection operation consistent with the findings of the 

study.  

16.5.1 PCOI ð Advance Preemption 
This value is shown on the railroad preemption plan sheet and is provided by the region signal  

operations engineer. 

https://ecmnet.odot.state.or.us/railordersearch/
https://ecmnetintra.odot.state.or.us/railordersearch/
mailto:UtilityandRailProgra@odot.oregon.gov
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The PCOI is used to give pedestrians time to finish crossing a crosswalk prior to the vehicle 

clear-out interval.  Without the PCOI pedestrians may get stranded in the crosswalk when the 

vehicle clear-out interval sequence starts.  This is because the traffic signal controller will 

immediately truncate the  walk  or flashing  ËÖÕɀÛɯÞÈÓÒ interval upon receiving the input go into 

the vehicle clear-out sequence. 

The operation of a PCOI requires train detection provided by the railroad to activate an 

ɁÈËÝÈÕÊÌɯ×ÙÌÌÔ×ÛÐÖÕɯÙÈÐÓÙÖÈËɯÐÕ×ÜÛɂȭɯɯ3ÏÌɯÈËÝÈÕÊÌɯ×ÙÌÌÔ×ÛÐÖÕɯÙÈÐÓÙÖÈËɯÐÕ×ÜÛɯÐÕÐÛÐÈÛÌÚɯÛÏÌɯ

Ɂ×ÌËÌÚÛÙÐÈÕɯÐÕÏÐÉÐÛɂɯÛÙÈÍÍÐÊɯÚÐÎÕÈÓɯÚÖÍÛÞÈÙÌɯÍÌÈÛÜÙÌɯÞÏÐÊÏɯÚÛÈÙÛÚɯÛÏÌɯÍÖÓÓÖÞÐÕÎɯÖ×ÌÙÈÛÐÖÕȯ 

1. No change to vehicle phase sequence 

2. All active pedestrian phase walk  intervals immediately ad vance to and complete the 

flashing ËÖÕɀÛɯÞÈÓÒ interval  

3. All pedestrian phase calls are inhibited from being serviced  

4. PTR signs remain off 

5. Rail crossing equipment (flashing lights, audible devices and gates) remain off and up.  

The road authority calculates and supplies the railroad company with the PCOI value based the 

guidance given in the ODOT Railroad Preemption Design and Operations  document.  This 

value is placed in the railroad controller by railroad employees.  

16.5.2 PCOI ð Advance Preemption Used to Move 

Vehicles 
The PCOI may also be used to clear vehicles queued between the intersection and the tracks 

(like the VCOI operation described in the following section) and help provide a free -flow 

condition for the VCOI phases prior to the simultaneous preemption  IF NO PEDESTRIAN 

CALLS ARE ACTIVE .  The need for this type of operation will be determined by the diagnostic 

team.  If this operation is used, the appropriate traffic signal railroad preemption sequence text 

used on the railroad preemption plan sheet ÊÈÕɯÉÌɯÍÖÜÕËɯÐÕɯÛÏÌɯ.#.3ɯÞÖÙÒÚ×ÈÊÌɯÜÕËÌÙɯɁrail 

matrix aËÝÈÕÊÌËɂ. 

16.5.3 VCOI ð Simultaneous Preemption 
This value is NOT shown on the railroad preemption plan sheet, but the vehicle clear-out 

phases and the limited service vehicle phases are listed on the railroad preemption plan sheet. 

The VCOI is used to give vehicles on the road approach crossing the railroad track (stopped 

between the railroad tracks and intersection) time to advance through the intersection and away 

from th e railroad crossing.  This accomplished by providing green signal indications to the 

signal phase that crosses the track ȹÊÖÔÔÖÕÓàɯÊÈÓÓÌËɯɁÎÙÌÌÕɯÊÓÌÈÙ-ÖÜÛɂȺȭɯIn the past, a flashing 

àÌÓÓÖÞɯÐÕËÐÊÈÛÐÖÕɯÞÈÚɯÜÚÌËɯÍÖÙɯÛÏÌɯ5".(ɯȹÊÖÔÔÖÕÓàɯÊÈÓÓÌËɯɁàÌÓÓÖÞɯÊÓÌÈÙ-outɂȺȮɯÉÜÛɯÛÏÐÚɯ

×ÙÈÊÛÐÊÌɯÞÈÚɯÌÕËÌËɯÐÕɯÛÏÌɯÓÈÛÌɯƕƝƝƔɀÚɯÉÌÊÈÜÚÌɯÐÛɯÛÌÕËÌËɯÛÖɯÙÌÚÜÓÛɯÐÕɯËÙÐÝÌÙɯÊÖÕÍÜÚÐÖÕȭ 
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The VCOI requires train detection ÌØÜÐ×ÔÌÕÛɯÛÏÈÛɯÞÐÓÓɯ×ÙÖÝÐËÌɯÈɯɁÚÐÔÜÓÛÈÕÌÖÜÚɯ×ÙÌÌÔ×ÛÐÖÕɯ

ÙÈÐÓÙÖÈËɯÐÕ×ÜÛɂɯÛÖɯÈÊÛÐÝÈÛÌɯÛÏÌɯÙÈÐÓɯÊÙÖÚÚÐÕÎɯÌØÜÐ×ÔÌÕÛɯÈÕËɯÛÏÌɯ5".I signal operation sequence.  

The simultaneous preemption railroad input follows the advance preemption railroad input 

(and operation sequence of the PCOI) and initiates  ÛÏÌɯɁÙÈÐÓÙÖÈËɯ×ÙÌÌÔ×ÛÐÖÕɂɯÛÙÈÍÍÐÊɯÚÐÎÕÈÓɯ

software feature which starts the following o peration at the traffic signal : 

1. PTR signs turn on 

2. Rail crossing equipment (flashing lights and audible devices) activate. After a three to 

six second delay, the railroad automatic gates start to descend.  The total time from 

activation of the flashing ligh ts to when the gates are horizontal may be 10 to 15 seconds.  

3. All active pedestrian phase flashing  ËÖÕɀÛɯÞÈÓÒ intervals immediately advance to solid 

ËÖÕɀÛɯÞÈÓÒ. 

4. Any active vehicle clear out phase displaying green remains green and all non-vehicle 

clear out phases displaying green immediately terminate by advancing through their 

yellow  and red clearance intervals. 

5. Once all vehicle clear out phases display green simultaneously, the signal controller 

programmed VCOI is timed followed by the vehicle clear out phases advancing through 

their yellow  and red clearance intervals. 

6. All programmed limited service vehicle phases and their associated pedestrian phase 

are serviced in their normal sequence based on demand.  Limited service vehicle phases 

consist of any phase that does not conflict with crossing the track.    

The road authority calculates the VCOI value based on the guidance given in the ODOT 

Railroad Preemption Design and Operations document.  This value is placed in the signal 

controller.    

Note: The rail owner may elect to program the railroad controller to deliver the simultaneous 

input to the traffic signal controller slightly before  the rail crossing equipment activates.  If 

used, approx. 5 to 10 seconds is common, based on site specifics.  This is not shown on the 

preemption plan. Starting the VCOI sequence a little early can help mitigate equipment lag 

issues and better protect the railroad gate arms from breakage.    

A VCOI is not always required.  If the diagnostic team determines that vehicles should stop 

prior to the track under normal signal operation (typically because the distance between the 

intersection and the track is less than the length of a passenger vehicle) the VCOI may not be 

needed (no vehicles to clear-out between the intersection and the track).  This type of operation 

typically includes a post mounted STOP HERE ON RED sign at the railroad stop line, with a 

NO TURN ON RED  sign mounted on signal pole or mast arm. Site specifics such as intersection 

geometry , normal signal operation, placement of all traffic control devices, traffic volumes, and 

driver behavior /expectations should be considered when determining if no VCOI is an 

appropriate treatment. See Figure 16-4 and Figure 16-5 for examples. 
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Figure 16-4 | VCOI is Not Required, Example 1

 

Not enough room between 

intersection and tracks to 

allow cars to use this space 

NO TURNS ON RED sign  

Keeps vehicles from using the space between the intersection 

and track to make a right turn on red  

Vehicles stop behind 

crosswalk (typical 

stopping location at an 

intersection, therefore a 

STOP HERE ON RED 

sign may not be needed. 
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Figure 16-5 | VCOI is Not Required, Example 2

 

NO TURNS ON RED sign  

Keeps vehicles from using 

the space between the 

intersection and track to 

make a right turn on red  

Not enough room 

between intersection 

and tracks to allow cars 

to use this space 

  

Note: no lane line 

striping beyond the 

stop line.  This is to 

help re-enforce the 

correct location to 

stop 

  

The Crosswalk location 

in advance of the tracks 

requires a STOP HERE 

ON RED sign at the 

railroad stop line to 

indicate the correct 

location to stop 
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16.5.4 Return to Normal Operation 
After the railroad preemption inputs return to non -preempt status, normal operation of the 

signal phasing resumes, the PTR sign turns off, the rail signal equipment turns off and gates go 

up. 

16.6 Required Plan Sheets 
On a project with railroad preemption, there will be coordination between the rail company, the 

road authority and the ODOT commerce and compliance division  for determining who is 

responsible for installation, maintenance, and costs of the required traffic control devices.  

Depending on the scope of the project and the requirements in the rail crossing order , some or 

all of the plan sheets will be required:  

1. Signal plan sheet 

2. Railroad preemption plan sheet 

3. Other plan sheets (disciplines  outside of signal design, such as roadway, striping and 

signing)  

Refer to the following sections for more in depth information . 

 

  

NOTE: It is important to keep equipment owned and maintained by the rail owner (e.g., gate 

arms, cantilever structures, etc.) completely separate from equipment that is owned and 

maintained by ODOT or a local agency (e.g. signs, signal heads, etc.).  This will clearly define 

responsibilities for maintenance and avoid issues with other parties accessing and potentially 

impacting equipment that they are not responsible for.  Mixing infrastructure between tw o or 

more different responsible agencies becomes very complicated and should be avoided.  
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16.7 Signal Plan Sheet References 
The signal plans will need to detail all work that the contractor will be responsible for .  See 

section 16.8 for more information on work that the contractor will be responsible for.   

Do NOT detail work that the contractor is NOT responsible for.   References to other work the 

contractor is not responsible for should be shown on the signal plan sheets as per Figure 16-6 

(for the railroad preemption plan sheet ) and section 16.10 (for the rail equipment ).   

Figure 16-6 | Referencing other work on the signal plan sheets ð preemption plan sheet 
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16.8 Interconnected Traffic Signal Specific Design 

Elements and Considerations 
Interconnected traffic signals have several unique design elements and considerations due to 

the preemption operation and coordination with rail equipment.   The design elements for all 

interconnected signals must be considered on a case-by-case basis as each site and each project 

will have different  characteristics, issues, constraints, and goals.  The following subsections  are 

common design elements that pertain to  interconnected traffic signals: 

¶ Pre-signals 

¶ Supplemental signals 

¶ Queue cutter signals 

¶ Queue activated warning devices 

¶ Detection 

¶ Channelized right turn lanes  

¶ Median islands  

¶ Crosswalk placement and stop lines 

¶ PTR signs 

¶ STOP HERE ON RED and NO TURN ON RED signs 

¶ DO NOT STOP ON TRACK signs and high level warning device  

¶ Lane use signs 

¶ Conduit and wiring  

¶ Pedestrian features 

¶ Type 7 signal heads 

¶ Limited right -of-way for equipment  

These subsections prov ide definitions and general guidance; they should be used to evaluate 

the appropriate treatment(s) to be implemented at a particular project/site  and facilitate 

communication between the various stake holders. Consistency of traffic control devices used 

on a corridor, historical observations, and risk assessment should also be considered when 

evaluating treatments.  It is important to include the d iagnostic team in this  decision making 

process to obtain feedback from the various stakeholders and to help make the rail crossing 

order  process go smoothly.      

 

Good communication between the signal designer and the various stakeholders on the 

diagnostic team is important to determine the most appropriate treatment(s) to be used .  

Note that the road authority (e.g. traffic staff) and rail owners  may use the same 

terms/acronyms but have different definitions for them  (e.g. VCOI) and each party has unique 

terms/acronyms specific to their discipline that the other party will not readily understand. 

Always take the time to explain and make sure everyone is actually on the same page.   

We are striving to correct these issues to improve communication in future, but  note it this is 

a long term task that will require high level agreement from both parties.    
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16.8.1 Pre-Signals 
Pre-signals are defined as near-side signals that operate on an overlap phase with the normal 

signal phase rotation.  The parent phases for the overlap phase are the same as the far-side 

signals, but the overlap phase (pre-signals) will typically turn red  just prior to the parent phases 

(far-side signals) turning red  to allow for the far -ÚÐËÌɯÚÐÎÕÈÓÚɯÛÖɯÍÜÕÊÛÐÖÕɯÈÚɯÈɯɁ×ÜÓl through 

ÚÐÎÕÈÓɂɯÈÍÛÌÙɯÝÌÏÐÊÓÌÚɯÓÖÚÌɯsight of the pre-signal.  Pre-signals should operate with a VCOI and 

during the VCOI phase, the overlap phase (pre-signals) will  be red while the far-side signals 

display green to clear any vehicles that may have queued between the intersection and the 

tracks (even though theoretically they should never be there) .  This operation eliminates the 

option of using the advance preemption (PCOI) to move vehicles as described in 16.5.2 (because 

the VCOI phase green is only associated with the far side signals , not the pre-signals).  See 

Figure 16-7 for an example.   

Figure 16-7 | Pre-Signal Example 1 

 

Far-side signals are the parent phase to the pre-

signal overlap phase (e.g. phase 4 and OLA).  

This requires louvers for the far side signals. 

  

Near-side pre-signals 
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Because pre-signals do not always display the exact same indications as the far-side signals and 

they are located relatively close to the far-side signals, the far-side signals are required to have 

louvers in all indications so that the driver can only see the far -side signals AFTER they lose 

sight of the near-side pre-signals.  Also, drivers must stop and remain stopped at the stop 

location for the pre -signal, which is the location of the rail crossing stop line ( this requires the 

use of STOP HERE ON RED and NO RIGHT TURN signs as per section 16.8.10). 

Pre-signals may be beneficial when tracks are located such that it is not even possible for a 

passenger vehicle to queue without stopping on the tracks or when the risk is deemed too high 

to allow  vehicles to even attempt to  queue between the tracks and the intersection (e.g. a high 

percentage of heavy trucks and/or the train is frequent  and/or the train is high speed). See 

Figure 16-8. However, the drawbacks of a pre-signal must be seriously considered before using 

this treatment.  

Figure 16-8 | Pre-Signal Example 2 

 

Approx. 20 feet between the 

tracks and intersection 

crosswalk. This crossing 

also has a high volume of 

large trucks and train is 

high speed/high frequency.   

All traffic is required to 

stop prior to the tracks  and 

are prohibited  from 

making a right turn on red 

(to keep the tracks clear of 

queued vehicles) 
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Pre-signals drawbacks that should be considered: 

¶ Eliminates the option of using th e PCOI to move vehicles as per section 16.5.2.  Using 

the PCOI to move vehicles addresses queueing and any vehicles stopped on the tracks 

when the train is approaching , which may be a more desirable operation than using a 

pre-signal given the next three bullet points.   

¶ If the right turn volume is heavy and there is also a good line of sight, the STOP HERE 

ON RED and NO TURN ON RED signs may not be respected by drivers and result in 

numerous intentional violations that would require heavy enforcement to correct.  

¶ As the distance between the pre-signal stop line and the intersection stop location 

increases, a driver may not expect or respect the need to stop before the tracks, 

especially if they are in a smaller vehicle.  

¶ Pre-signals add complexity of the driving task. Louvered signal heads are not ideal in 

this application as it is difficult to adequately block the line of sight of the far side signal 

indications due to the challenging geometry angles of the approaching ËÙÐÝÌÙɀÚɯÌàÌ. This 

can result in far-side signals that are visible before they should be or blocked longer than 

they should be.  

If possible, geometric solutions to modify the distance between the tracks and the intersection 

or using the PCOI to move vehicles are preferred alternatives to a pre-signal. 
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16.8.2 Supplemental Signals 
Supplemental signals are defined as near-side signals that have the same output terminations as 

the far-side signals.  Unlike a pre-signal, a supplemental  signal will always display the  exact 

same indications as the far-side signals as they both assigned to the same phase.  As such, 

louvers are not necessary.  See Figure 16-9 for an example. 

Figure 16-9 | Supplemental Signal Example 

 

Near-side supplemental signals are typically  only  installed to mitigate for a large intersection 

(signal heads located at the normal location are over 180 feet from the stop location), mitigate  

for sight distance limitations  due to approach geometry, or to improve conspicuity /visibility to 

the signalized intersection (as per chapter 5), and not specifically for rail preemption 

interconnection  operation.  However, if near -side supplemental signals happen to be needed at 

on the approach with the tracks at a rail interconnected signal , it is very important to determine 

the proper stopping location  to reduce driver confusion . Having the stop line prior to the tracks 

is ideal, as shown in Figure 16-9.  See section 16.8.8 for more information on crosswalk 

placement and stop lines adjustment considerations. If the stop line is prior to the tracks, a 

VCOI phase may not be necessary as per section 16.5.3. 

Far-side signal and supplemental signal 

are the same phase (e.g. phase 4) 

 

Supplemental near-side signal 
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If possible, geometric solutions to eliminate the need for supplemental signals is the preferred 

solution.      

16.8.3 Queue Cutter Signals 
Queue cutter signals are defined as a completely stand-alone traffic signal that only controls 

vehicles at the rail crossing.  It operates independently of any adjacent traffic signals.  The 

queue cutter signal remains green until a queue is detected which will terminate the green  

phase.  

The detection zone should be placed beyond the tracks so the signal will terminate the gr een 

phase when ØÜÌÜÌɯÐÚɯÍÖÙÔÐÕÎȮɯÉÜÛɯÏÈÚÕɀÛɯàÌÛɯÊÙÖÚÚÌËɯÛÏÌɯÛÙÈÊÒÚȭɯɯ3ÏÌɯÌßÈÊÛɯÓÖÊÈÛÐÖÕɯÈÕËɯÈÔÖÜÕÛɯ

of delay on the detection will need to be field verified to ensure the device activates at the 

proper time for approaching vehicles to react to it.    

Queue cutter signals may be beneficial at locations where: 

¶ Vehicles are routinely observed stopping on the tracks, and  

¶ The rail crossing is located beyond 215 feet from the signalized intersection, and 

¶ The observed typical queue (or 50th percentile queue) will reach to or go beyond the rail 

crossing. 

As of 2022, there are no true queue cutter signals operating on the state highway system. As 

such, contact the state traffic signal engineer for more guidance on using/designing  this device 

if it is being considered on a project.  Also, see section 16.1.2 for alternatives to queue cutter 

signals. 

16.8.4 Queue Activated Warning Devices 
Queue activated warning devices are either a flashing beacon for a DO NOT STOP ON 

TRACKS sign or a DO NOT STOP ON TRACKS part time restriction ( PTR) sign.      

Queue activated warning devices may be beneficial at locations where: 

¶ Vehicles are routinely observed stopping on the tracks, and  

¶ The rail crossing is located at least 100 feet from the signalized intersection , and 

¶ The observed typical queue (or 50th percentile queue) will reach to or go beyond the rail 

crossing. 

The detection will  activate the warning device via a traffic  signal controller cabinet  (it  may be 

the same cabinet for a rail interconnected traffic signal) when a vehicle stops on the detection 

zone for a set amount of time (approx. 3 to 5 seconds).  It does NOT preempt an interconnected 

traffic signal.   Note that a queue activated warning device could be installed at a crossing that 

isnɀÛɯÐÕÛÌÙÊÖÕÕÌÊted to a traffic signal  or even near a traffic signal.  This would be a stand-alone 

queue activated warning device.      

The detection zone should be placed approximately 2  to 3 car lengths beyond the tracks so the 

warning device will turn on when queue is forming,  ÉÜÛɯÏÈÚÕɀÛɯàÌÛɯÊÙÖÚÚÌËɯÛÏÌɯÛÙÈÊÒÚȭ  The exact 
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location and amount of delay on the detection will need to be field verified  to ensure the device 

activates at the proper time for approaching vehicles to react to it.     

The default standard detection for this application is a near-side radar unit.  See chapter 6 for 

information about placement of detection devices.          

Figure 16-10 | Queue Activated Warning Device Example 

 

  

Flashing beacons are activated by vehicles 

stopping on a detection zone. 

  

Detection zone to activate the warning device  
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16.8.5 Detection 
SIDE STREET DETECTION  

Typically the rail crossing is located on the side street approach of a signalized intersection.  

Side street phases are only serviced if there is demand.  Non-invasive detection should be 

placed to provide  normal side street detection zones from the vehicle stop location .  Detection 

zones should also be located in the area between the crosswalk and tracks even if vehicles will 

not normally occupy that area . This allows the traffic signal the opportunity to serve the side 

street phase in the rare event of a vehicle stopping in a location they shouldn ɀÛɯÖÊÊÜ×àȭ        

QUEUE DUMP DETECTION  

Queue dump detection may be beneficial at locations where: 

¶ The rail crossing is located over 200 feet from the signalized intersection , and 

¶ The observed typical queue (or 50th percentile queue) will reach to or go beyond the rail 

crossing, and 

¶ The normal max green time for the approach is not long enough to clear the observed or 

expected 95th percentile queue.   

The queue dump detection would tr igger the traffic signal to provid e a longer max green to 

dissipate the queue on the next phase cycle when a vehicle stops on the detection zone for a set 

amount of time ( approx. 3 to 5 seconds).  It does NOT preempt the traffic signal.   

The detection zone would need to be placed according the queue analysis, but will typically be 

located near the rail crossing.  However, using a normal max green time with appropriate gap 

timing that can clear the observed or 95th percentile queue is strongly preferred over using 

queue dump detection for two main reasons: 

¶ The dump detection is only truly beneficial if the triggered max green time needs to be 

substantially longer than a reasonable normal max green time for the approach.  While 

increasing a reasonably normal max green by a nominal amount (to dissipate the queue) 

ÞÐÓÓɯÉÌɯÚÓÐÎÏÛÓàɯÓÌÚÚɯÌÍÍÐÊÐÌÕÛɯȹÐÍɯËÌÛÌÊÛÐÖÕɯÐÚÕɀÛɯÍÜÕÊÛÐÖÕÐÕÎȺ, it  a simple and effective 

solution  to address the queue dissipation .  

¶ The cost of extra equipment, mainte nance, and labor to keep it functioning as intended. 

The default standard detection for this application is a near -side radar unit.  See chapter 6 for 

information about placement of detection devices .   
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16.8.6 Channelized Right Turn Lanes 
If a right turn only lane exists or is needed, a channelized rig ht turn lane  (typically from the 

mainline onto the side street) is a common request from rail owners . It is typically used  at 

intersections with a rail crossing that is located very close to the intersection in order to keep the 

rail gate arm lengths to a minimum, especially at locations that have a large radius to 

accommodate large truck off -tracking . See Figure 16-11.   

Figure 16-11 | Channelized Right Turn Lane Example 

 

Channelized right tuÙÕɯÓÈÕÌɯÛà×ÐÊÈÓÓàɯËÖÕɀÛɯÙÌØÜÐÙÌɯ/31ɯÚÐÎÕÚȭɯɯ2ÌÌ section 16.8.9.  

 

 

 

 

 

 

 

 

 

 

Channelized right turn lane 

allows for two shorter gate arms  

(shown in yellow) .  Typically rail 

owners require gate arms that 

are 32 feet or less in length. 
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Yield controlled right turn lanes  will have a stop line for the rail gate arm and may also have 

markings for a crosswalk and a yield line.  If all three markings are used, the best order is rail 

stop line followed by crosswalk marking followed by yield line.  This order will help determine 

the placement of the related traffic control devices.      

Figure 16-12 | Yield Controlled Channelized Right Turn Lane Pavement Marking Example 

 

 

Signal controlled channelized right turn lanes  can present a challenge for determining the 

proper placement of all the necessary traffic control devices, such as the stop line necessary for 

the signal indications, the crosswalk markings, and the stop line necessary for the rail gate arm. 

Consider the following standards, that when used together in a small area like a channelized 

right turn lane, will require some compromise so that final product is not a confusing mess of 

traffic control device clutter and  three different locations for the driver to stop : 

¶ The standard placement of the signal indications for the channelized right turn lane is 

overhead on a mast arm.  This then requires a stop line that is 45 feet from these 

indications.  

¶ Standard placement of the rail stop line is one foot prior to the gate arm  

¶ The signalized crosswalk requires markings and is dependent on the channelized island 

cut through/ramp geometry 

It is nearly impossible to get the crosswalk location to function as the stop line for th e signal 

indications  (which would be ideal), but it is  typically  possible to get the crosswalk location to 

function as the stop line for the rail gate arm.  See Figure 16-13 for example.    

Most intuitive order of 

pavement markings for a 

yield  controlled channelized 

right turn lane, if all three 

are used 

 
























































